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(54) ACTIVE MATRIX SUBSTRATE AND METHOD OF MANUFACTURING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a liquid crystal 
display device of the IPS method in which the pixel 
electrode and the counter electrode are formed as a 
comb-like state so as to obtain a low threshold voltage 
and a more uniform lateral electric field in such a 
manner that the combHike electrodes are interdigitated 
with each other and that the width of the electrode lines 
and the distance between the lines are finely formed, 
and to solve such a problem that the device has some 
parts where the rubbing treatment is insufficiently done 
or missed due to the difference in the height between 
electrodes as a result of finely forming the electrode line 
width and the distance between the lines. 
SOLUTION: A flattening film 9 formed on a protective 
film 8 consists of an acrylic resin-based photosensitive 
resin so that the flattening film 9 can be formed without 
increasing the number of process and that rubbing 
failure due to recesses and projections of the TFT, drain 
electrode 6a, common electrode 3a and pixel electrode 
17a can be suppressed. 
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4 >r"-UB«« 
2a 9»-MN 



17a OQftStt 



*BBi»> WIS K W ^gB^^r^tf ffTlESffiO^® 5 

#a««xtmiBy-*syfttt, st^^fT-rs-ttt-p 

fi#*fMW-6T*?^ hy ^^SfitfcoX, fr 
BJIl2lMHtt* *©±JB»4>^«*tt»IB^&*5¥ 

its*^2] we» i j»ai»tt. tfriEy- hsainat^ 

U away- haa*l».t/ffl[fiE*jiSBil*tt. «8^6&&t«fc 
««BK^<0««lc*3^-Ctt. Tma^*ffi*rllWB* 1 
*MWDP< * ->\z9t>tbX v > 5 l fB«WT * x -f 

^ h y 

*£^£t><aTNfc>5»*9l, 2, 3X&4Um<DT* 
1, 2. 3. 4Xtt5I5«^r^7 L >f^hy^^* 

**LSy-^IBi»atf >SS<rlkiatHrE¥«tt:J| 
fcSSKS^S KKyBBi, tfriB^aMWB. IMEy- 

fB2»6»fflt^, fabteV. MIE*iimSS:^HfrfEy-^ 

#tti©3R«8iSr^rLr*5 9, ffilE««:R#attffi4:*rtS 
••*IB*««i:<z>IBl2:WE«:B«ip-ra r l^i: 9 jftA 
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2 

mmzmm u Mta^ 1 feiMR0±icmm**ra 
«au «iB4jiu»*r^-s^ur, y-*wi, 

E«i:Sr**U tMBMM*#» % MIEy-xEIIRtttfr 

is k u-r >iBj»*^tf wieib i i&mm&Wim.'TzB 2 & 
y-*mm\a*. -ttt^^^^fc, s^GHr*-** 

aw**ni u mib» 1 mmm<o±\^m#mzmm 
weib 1 mmms<* -zsz&t*ffim£&L<n±iz&mm& 

30 MIB*#.*«, MfiB»Ufe*K^.-^ ttriEy — 
- S2 JfelHR&tf <£ © ±-©« 3 T x -f ■ 

tfswBy-^iB*|{wtt x ztibvm&m^ k\,^w<t 
1 0 ] «rey- hBH&tw(HE*aiai»tt. 

S3t. Jfc«Wffl-r-BCi:fcJ: 
*^8. 9X111 0lEt©7^f-{^ h y ^*2tS£) 

2] ffifaft2fefHRtiu 

T^««Hft«a«ft#i-5l»**8, 9. lOXdlllE 

is»*3s 1 3 ] fitriay- hffi«8oc^a. MiE.y-^ 

50 IB«i^)*^as&t/ffirfBKu^ VgE^^iB^SRJc^^T. 



3 

LTJgj*Stt5»*«8. 9, 10, 11. 12 
§8, 9, 10. 11. 12. 1 3Xlil 4fESc<£>T^ 

[0001] 

U (IPS) tt<OT*74-7-*Y99 

[0 0 0 2] 

[«*^«flf] ^7^Sff±l:»Rh7^^ (Th 
in Film Transistor: J£JT "T F 

sat*. i«is^?ir^ * isxmmztix^ 

[0 0 0 3] «i£<fffl$^TV^^r^ ^/^ (t 
wisted nematic: J^T "TN" t 

mor*^*?-* h y * xw&&m7Fmmz&^xt±. 

[0 0 0 4] U*pU .r<^«JERl^DO«S^O«F^ 

[0 0 0 5] *<Z)«A*^3Sa^«»«ftSr«:»r 5* 
LT. ^*«ffF3p5-5 0 5 2 4 7#^*ld. «S 

o<&affiPflfcaflE*rt*f+x\ £ffi£*¥:frrpj<0«#*£ 

C^^^)J:5l-tfcI PS ( I n-P 1 a n e -Sw i 
t c h i n g J£*T. I P S £I5®-f6o ) * 

*^«***ssa^«*s*tTi^5. rco^-ctt, a 

So 

[0 0 0 6] Z<D± 2 0<DmM&ki>\ZftJ}<Dm 
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4 

ffi±icKJt5J:5l-Lfc I PSMOT^f^^ h y 

s^TFT^M/Tgt^ iai 1 i-^-r<t o \zm 

^^ntV^o ElllH. E] 1 2 0¥®IgD- 

[0 0 0 7] *1\ #7*£&6 1 a±MC r J: t>/<£6 
ha«6 2 a*5j:(/*iiaffi6 3 ad5jgj«Stt^ - 

8UR6 4*S»jSRSiXTl>S, ^-hli6 2al 

[0 0 0 8] ^Ac. *»ft:fflt6 5^- >-<D— gBKS 
lt6 J: 9 lu C r J; D ^5 K i/^ yfli 6 6a, y— * 

y 6 8*sjg«Stt-C^So 

[0 0 0 9] Eli 2t^-rJ: y— ^m^6 
7 a<^js*»^ \^x<Djmmnm7 1 a ^^iigB^6 3 c 

Ojgftil6T-*>5*iiaffi6 3 a £<DHKliIjtl^««a* 
WftiB**^ h y * ^ttiifit U7^f^ h y * 

*£ffi<Z>*ffilz:i:^ BBF63JW7 0 aJ&S»/*£;hrC*5 0. £ 
[0 0 10] *rLT* ^^^StS6 1 a t*f|prr-5*hp] 

itS6 1 zti?ti<Dmmzmfam7 0 a, 7 0 b 
s^u %<DmftmT&j&m&K\,^fa%&? * 5 kilt 
Mmmwzti. z.tib<DWiizms*miswB7 1 assess 

[0011] £fc N #7*X«6 1 a*3j;tmfij£«6 
30 l b w*HM©.Bfcf4v. **u.iP*tart]« 7 4,a Mfi* 
7 4 bdS***tt-C^«. 

[0012] -tutev-**?—"? 4 fr9M'7 2 £|K3JoT^ 
Silfefeffi 7 3 f*. SfP^««dS^*#JBt6 5 J; 9 * 

S»fflt h7^^^±Jw|Ba-r5J: 5twjgj«StbTi> 

[0 0 13] !^±<D£?\^ffif$£1ritcTi?T4'7-? h y 

»fi^tt-ttte>affi^afefT*rBj(c:ais 
40 ^T^gsr^u-c^So 

[0 0 14] 

Hi^mfii7 7 a ^*iimffi6 3 a £ OMKflgj** 

*t-&a#*rtjfcoft-*-«*dK 45° ^±9 0° mmt 

aStUTl/>6^7^£ffi6 1 aW^Ifi6 lbti 
[0 0 15] rr-C\ ha«6 2 a^affiS:fn«DU 

tiihyy^^ (tft) ^^>-rs^, y-^@ 

50 ffi6 7 aXt/MSSaS? 7 a^affi^BliPSttXiijlRa 



5 

m7 7 a t^ttlH*MR)BafiL-Cl^5*ii«ffi6 3 a ©H 

T-7 1 a tt«*j»*7 1 b-£ft#£^;i6 0 

«St®ffi7 7 a t^illC»HlEBUT^6*i 

OtIBfcftSo * LT, <Bf6]ffi7 4 a, 7 4 b O0<ift3i§ 
[0016] ^ CD£ 5 \Z y rcr> I p SZfrztcDT^-r^y 

h y * *gB»a*»as«T?ri, swia^4 < x t =» 
p ^s«)7^f^-7 h ^^i^s^gfm 

[0 0 17] 

[JHB*«HfebJ:5fcr*WII] ffifSb 
fc I P s**<o«**^JS«"CttKTlc»i-J: 5 &NM 

[ooi8] i-*fot>, i PS#*-cttffl»«*;frrtjJ: 
fiE-CtSfci«)AJR««i*ffl^>SC^dsa^ Lt\ IPS 

[ooi 9] ta»u «ffiEtt«reElftN0^&MB 

[oo2o] 7 visyf&m\ziortz>&ftMm*v>ftm 
asra c-e*>5»^ttsafp]a*j*^Ri cf-ft 9 > SEf^^a 
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fcjBBLfcEft*A*»MU SMytV^Wt 

#5 1 p s^ot^t 1 ^^ h y ^^aKRt^-t^a* 

[0 0 2 2] 

WAt^KKSnS KW ^EJRi:* atrfB^^flcjg. Sir 

«u BtrfE^»^®^i^i:^w^^-^>'^$ttTSi 
£ift<o$tm Zifitzm i * - ^\z.gtt>tix ^ 5 s 

30 t ^ 5 »/£T-#># . -*fcv ..MI&flS.2J61HRtt^ SfrfE^-, 

[0023] ^/c x ±iafBi©r^7 t -f^ hy^^a 

[0 0 24] ^(C, *»W^l2OT^7 i ^^hy^ 

mmtsthz ki^-y^e«4. we*i#i, wisy-^ 

WEKW^EJl»*«tffflflE«©*a5**5» 

2ffi^m^, ^?>*fj. mrfB^iimffi^r/ttifey-^ia 

50 |pj#Srffl»t6r^f^^ h y ynSST^ot, 



7 

miBff2t&wRtt. **>±mm»&T9!>*mm*+<- 

[0 0 2 5] *»Si^f^-7 h y **S*E 

gaS&ltiffl U MESS l !6«W^±^*»#BtS:*W» 

*BfU WE&JRraSr^^-^^^L-C. y-*«fi* 
li9S©SS:*^ffiri2^*ft:S fc Sift S *t 5 V - * BM £ 

IS K W :4EI**«trtMBiB 1 *6gyssr«s-r 5® 2 tfi 

y-*gB«lcte, -ttbfe^fiKNF^ SH/MwStfT-r** 

* fc Lfc«#tt»jiBK: J: 9 it* <h ^ 5 <b<£>T-$> 

So 

[0026] ^ic N *fsw(o»2<^r^'r-f ^ hy * 

-H^at/*»«««:*to5*aBBlfcS:»j«U mte 

Kga«at/«rf2*agH«^^tfHirfES«^^s-r5 

HI 1 L> iitrEfS 1 *6IHRo±lc^frlR» 

9—>\^t>^txwm\^<9—=-^9\^x. ^tti^ti* 
S«:«SU «rfB^jRBt*-^^- = >^u-cc*y— 
«u «na*»*JB. i»iE«nft«BP^-^ itriey 

-5^2*6»^a^^±<D^3ite^S:*a-r5T^^ 
^f^h y ^^X4SOlH5g*ifeT**>oT. tfTlB^aSBi® 

fr-r 5 * iveti&mnmR vmrnmrn t w-* t £ 

T*3 9, ffiE»2«&»Blfi, **>±«»#as«#«:«fJ!B 
[0 0 2 7] ±E#*9!tf>SBl, 207^f-f^H 

Tffi«*<o«ffi*rifflES5 l J6«W^# - vfc«t>tt, ttf 
Etf#tt=»JIB«U W«B«3ttt«J!B*lft*. 1?*, 5i«L 
iRioa-rsr^^J:!)***^ JffiEft2fe|»ttt. lift 

8trEy-^SE«i<offl^-gi5&T^pfE >sa 
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»**J*U mEtitftttttliBBRnA&aLTffi 
E««W^«»IBBIlP»S:**i-*rfc^J:9, iWEfg 
2|ftJWlcJB^Hp«^»rtStu«. fc^5»tt*«0 

[0 0 2 8] ±E*»WOJSl, 2OT^r^ 

h y **X«^j»ig#ftfc*3^-t. ffiTE«3ttt»flB 
«\ T^y/PWUBSr^-^tU-C***^ ^E^3jfg 

10 [0 0 2 9] 

[oo3o]*^(7)igii ipsM^r^f^ 

[0 0 3 1] H3*^tK«t6t, #7*£;&i-t 
^^-h««2 a^KJtfett, -ttbfe«:85 J;5J-y- 
20 ha&IM4 ft*. ^±|:y-hli2ai:l 

4^^±^MT&*tfcy—;*WS7 a. KWy«l6 
a***— 5 1/9 = ^9 9 Ym (B**«U Hlt^i 

^^m^6 a(Or H 1^^-5: y9^^9 9 YM^y^> 

ftti 5 <0WIK: ^ y9=*>99 hB (H/tSU 

*5RJte>ixri^o ^ y9^9 9 Vmit*- 

30. J: 5 lc«.aiJBl8 *«Hri:.6*Uv. .*-*b-fe*«A--J:-5.K*«lb.. 
[0 0 3 2] ^0SFafbK9 0i!it*«feS:fB*J2: 

tfc^-r6£. TFT^y^ft^/K y— *mfi£7 
SrMPts^fcst^ a«tty#7y*»jiB*'< 

[0 0 3 3] :o7^y/«^-^a«3fettt 

Mp^rMi:t6^7^ y/M»J» 
[0 0 3 4] El 5 (a) N (b) RXfm 6 

(a) , (b) ^-TJ:pl^ roT^y^«lB*:-<- 

l/\ H8Pt&, T9 V/l-mm*2 3 O^-eiNFlB^SrfT 
50 l/\ -^CD^^. TFT^KKytffi^M^CJ: 



9 

t> £ £zmffi<ow&*¥mk'tz>¥'mkm 9 1 \^xm^ 

S (B4 (d) ) . ft*5, 7^!i/u»^J^Lt 

ct t/tfip 1 c x -5 do a £ ¥Wb u/cr^^^y-^ h y ^ 
[0035] mz. *¥&w<on 1 <onifi»ffiiwo^-c, 

[0 0 3 6] #9**^1--/- hK*|2 c*5j:t/K^ 

^)ff f i^Xi^l^lSt 5 J: 5 F T 1 6*3j:tf 
7*sjgj«Stt-6 0 hga«2 cliTFT 1 

*tb-6**« #£: ct o X ©mtc^-re T F 
T 1 6^gglb£*u5o 

[0 0 3 7] h*l"<>'&M6 cii, TFT16(DKM 

5o tft 1 6(^y-^l)ii:iiiStt^)iiiS« 
3 c (*iiga^ 3 c 3 b $H 

[0 0 3 8] H2H ii^M^t^toffc 
5. H3fi. 02OA-A' Srffi0tfc$c 
[0 0 3 9] ^7^Sffil±liy-hlS2a»t^ 

a k KH^tl6 a <Z> Pifl S 

[0040] £ btw, t-^ y^^y^^ hl^x^f 

tm&ztix^z* 

[0 0 4 1] ^11, TFT&m?{%mm8<D±\Z y 

#mmfr h * s 9 3»****fc ^ s j: 5 
[0042] ^fc, m v^^ym+t i,xnmzmm 

fift<, TFTMe>fMIM, ^t-K*tfcot 
£fc. TFT^Ut)^-hiI^TO4it 
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[0043] tut* ^m<om&m^mmx^ ±e« 

[004 4] 1 omk«nojRig^&«:. 0 

10 S:«^TttMi-S. 0 4 f4IB5R«^fB«^M5fi^jSfe. 0 
[0 0 4 5] 04 (a) l£*H-J:5^ 

£60 #7^Sfii±l:^jy^y^l:J:otAK 
Mo. C r 4^^45111* 1 0 0 - 4 0 0 nm(0 

mzxmffiis. yxmizxw-bgEM 
ftum^&mmmki&igizthztf- bt&*2 b (05) 

20 £7fcrici-6 0 

[00 4 6] H4 ( b ) (c^tJ: 5 i-. > y = ^ 

£Wi^p>4sy- h»l4ir^7 7 x^y 

^fi«lSLT^5o ) ^/7X-7CVDHJ;oT, ^ 
Mtl4 0 0nm, 3 0 0 nm, 5 0 n m^S^f $ X* 

[0 0 4 7] ftlC. 0 4 (c) fc*-*\fc5fc:, b*fe 
y^yy^IJloXMo, Cr^^l 0 0-20 0n 
1S7 aRt/^COj^gT-feSiUiSmffil 7 a. KM> 

6) SrMtSi:*^ TFTOft^ASU^^Sy- 

^mffi 7 a RXfi K U-f >^m^ 6 a OttT^^^ft^" 
[0 0 4 8] 0 4 (d) |C^-TJ:5{-. TFTC0 

^x^cvDia^v/y 3^»bJ»ft^^«i«j«^t> 

46«»1R8«: 1 0 0-2 0 0 nmgS^)fn*t 

So 

[0 0 4 9] r^«aiK8fi«S^»S:BHP-rSiK*365 

n&ft?t)K *mmmmx^ roy^s/^wms:^ 

50 -^^:L/J:«l4M$:ift5o C^T^y/u«flBS: 
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[0050] 05 (a) , (b) Rx^me 

(a) . (b) (^tJ:5l:, :or^;«^- 
Lfc5pa<kK9*^^^ £ LT«»J«8£>0flq«:fT 

i/\ ^to* * T F TXt; K xtSft if (oani: J: S 

(d) ) o ft*5 % r^y^«HB<o«3t»Jt UXsjf^S: 10 

ffl^*»fr^tt. r^y/^»jiBoaMtt«:ai«i-*fc 

[0 0 5 1] »*^*SfcffcoT»ft»*** 

[0052] £A±»w Lstzx 5 ^mumm^x y > 

[0 0 5 3] *SSJ6?gffiT-tt. «SII»^±iCJgAR 

Ltffiffl^T^ U /HIMB*^-* £ LfcJfetttWJIB 20 

[0 0 5 4] &tt: N *»M^JB2(D|?JfiJgffi^o^T. 
H7-1 O&ffll^TiMH-r*. 0 7l2¥ffi0£:. 0 8 

(a) f*. ^B-B' g|W#rM0£. 0 8 (b) I*. 
^C-C a$a>»rffilS£, 09. l 0l«£)»ig;£ifc 

[0055] tf, #^*ftte3 i±^y- vmmz 2 

a, y-hga^3 2c. *iIWE3 3 a J&SRttb*L (0 

9 .(■a)J-^**L6*«.5 J:--5^^-..Mft«MJl.3.4fc* 30 

3 2 c\"*ii«ai3 3 a^IJftWwy- hilfe^flg 

3 4 *s j: twss#s 3 5 km**? u tt«R - *mwmm 
i^-y4 2wt6 (09 (b) ) 0 *<D*mw 

MS 5(D^^:^±X*mXhtltiy — ^mM3 7 

1)14 7a. KK yifii3 6 a y?^^*? 

-^Iff3 7 a £ KW ^@f£3 6 a (Dfffltf)*— x 

a. V1S3 6 a *§3 5(Df|HWt- 40 

10(a)), y hmfcxL^f- 

^yf&* is titt tbX. z.tib*m?£? 

fcffi3 9#«J«Sjh/C^5 (010 (b) ) o 
[0 0 5 6] ^flffi^fgJC&^Tfl. U^®114 7 a 
<^*il«S3 3 a r. tl:45 

»*£<«Ba#^u:e:fo«K «ft»^^Baip]tt*r63±-r 

50 



[0 0 5 7] *Sll6«ffilC*3^Ttt, 

KUtftCS^ ^^J:5*»-frl-*3^-Ct>. #3891 
[0 0 5 8] 

[J8M^a*l jy±cDJ:5^. #38W<0T*7 t >f h 
y ^^S*E2fet5-t<oKjg*jfe|rtS^tf x I P S#5R;*>« 

r * y /i-ffim&^-x t Lfc«jfttt«rflBJ: o fl&s-r* - 
[0i] -i&mmn&ttmikmTFmmmTfTj ? 

[0 2] «w^io»lw^f^-7 hy z 

[03] 0 2<D¥®0<O^^UI£^#|A-A , C^o/cKra 

[04 ] *&w<Dm 1 <ommtem<oT * r * tv* 
[0 5] w^si^wi^r^r^-7 h y ^ 

[06] ^Momio^js^fs^T^x-f^ h y * 

mmmxh&o-' .. ... 
[07] *38M<o»2<onjfi»i»or^7 L >f^ hy ^ 

[0 8] ^7^Illl^iB-B , Xtfi2J»f*>C- 

[0 9] *^oS2co^j6^ii^r^^>f ^ hy * 

[010] H9l!itt<»iiilS*^i"»rffiH-e*)5. 
[011] &M<D I P SMOT^r^v h y 

[012] tS*^> I hy^xl 

[^F^lft0^] 

1 . 3 1. 6 1a tfy^&fa 
2a. 32a. 62a h^ffi 

2 b y-b*£T- 

2c. 32c. 62c hgESI 
3a. 33a. 63a ^il^fii 

3 b *ii*£§^ 
3c. 33c. 63c 
4.3 4. 6 4 
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5 . 3 5, 6 5 *»ftti 
6a. 36a. 66a K U"f 
6 b 

6c, 36c. 66c 
7a, 37a. 67a 
8, 3 8. 6 8 

9.39 w-mtm 

10, 7 0a. 70b 
11.71 



14 



TFT 



1 6 

i 7 mm^i 

17a. 47a, 77a ®3?i®f$ 
4 2 *§Silg£ • '^-^ 
6 1 b ttfa#7Xm& 
7 1a. 71b ttA#^ 
7 2 ^77- :7^/l^/i 
7 3 ftftffi 

7 4a. 74b ttfamfe&mmm 



mi) 



y-hei*2c 



6b KU*>fllNf 




[H3l 



[02] 

3c*aEfit 3a#ffi«tt 17aW*tttt 




6a Ku-f>**$ 



[05] 



(a) 




(9) 



mm 2 001-264810 



[B4] ime] 




B' 

354WM 




(10) 



&m 2001-264810 




[Hill [012] 
74b*3ttf . 63c#aHE« 63a 




(11) 



&m2 001-264810 



(51) Int. CL 7 KB'JIB* FI f~**-V 

H 0 1 L 29/786 H 0 1 L 29/78 6 1 9 A 

21/336 6 2 7 A 



2H090 


HA03 


HA04 


HB07X HC05 




HC10 


HD03 


HUUo 


LA 04 




2H092 


GAM 


JA28 


JA37 


JA41 


JA47 




JB22 


JB31 


JB33 


JB37 


JB38 




JB56 


JB57 


JB58 


KB25 


MA13 




MA16 


MA17 


NA04 






5C094 


AA03 


AA12 


AA43 


AA55 


BA03 




BA43 


CA19 


CA24 


DA13 


DA15 




DB01 


DB04 


EA04 


EA10 


EB02 




ED03 


ED14 


ED20 


FA01 


FA02 




FB01 


FBI 5 


GB10 






5F110 


AA18 


BB01 


CC05 


CC07 


DD02 




EE03 


EE04 


EE44 


FF03 


FF30 




GG02 


GG15 


GG24 


GG45 


HK04 




HK09 


HK16 


HK21 


HK33 


HK35 




NN03 


NN04 


NN24 


NN27 


NN35 




NN72 


QQ09 


QQ19 







JP,11 -006741, A [CLAIMS] 
* NOTICES * 



Page 1 of 1 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The road information by segment to the road segment which constitutes a road system, and the transit 
information about said road segment classified for every road attribute, An induction path planning means to search 
for the induction path which computes the business time amount taken to run the path which a car becomes from 
said road segment from said road information by segment and said transit information, and guides said car based on 
this duration, Navigation equipment characterized by having a display means to display the induction path for 
which it was searched in said induction path planning means. 

[Claim 2] Transit information is navigation equipment according to claim 1 characterized by the thing which 
operate a car, and which is classified for every operator. 

[Claim 3] Transit information is navigation equipment according to claim 1 or 2 characterized by being the velocity 
distribution of a car. 

[Claim 4] Transit information is navigation equipment according to claim 3 characterized by being a velocity 
distribution over time amount. 

[Claim 5] Transit information is navigation equipment according to claim 3 characterized by being a velocity 
distribution over distance. 

[Claim 6] Navigation equipment of claim 1-5 characterized by having a car situation measurement means to 
measure the movement condition of a car, and a study means to correct the transit information on said car based on 
the movement condition measured in said car situation measurement means given in any 1 term. 
[Claim 7] The navigation equipment characterized by to have an induction path-planning means search for the 
induction path which guides said car from the road information by segment to the road segment which constitutes a 
road system, the break acquisition information about break acquisition of the operator who operates a car, and said 
road information by segment and said break acquisition information, and a display means display the induction path 
for which it was searched in said induction path-planning means. 

[Claim 8] Break acquisition information is navigation equipment according to claim 7 characterized by asking 
according to transit of a car. 

[Claim 9] Navigation equipment according to claim 7 or 8 characterized by displaying the break acquisition point 
which searched the break acquisition point and was searched in said induction path planning means in the display 
means in the induction path planning means from road information by segment and break acquisition information. 
[Claim 10] Navigation equipment of claim 7-9 characterized by displaying the facility which searched the facility 
near the break acquisition point which can be rested, and was searched in said induction path planning means in the 
display means in the induction path planning means from road information by segment and break acquisition 
information, and which can be rested given in any 1 term. 

[Claim 11] Navigation equipment of claim 7-10 characterized by searching the facility near the break acquisition 
point which can be rested from road information by segment and break acquisition information, and searching for 
an induction path in an induction path planning means so that said facility which can be rested may be included in 
the induction path which guides a car given in any 1 term. 

[Claim 12] Navigation equipment of claim 7-11 characterized by having a car situation measurement means to 
measure the movement condition of a car, and a study means to correct break acquisition information based on the 
movement condition measured in said car situation measurement means given in any 1 term. 
[Claim 13] It is navigation equipment according to claim 6 or 12 characterized by for a car situation measurement 
means measuring the movement condition of the car at the time of transit in the condition of not performing path 
planning and of not guiding, and a study means correcting information based on the movement condition measured 
in the state of no guiding [ said ]. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] When the destination is set up, this invention relates to the navigation equipment which 

guides a path and guides a car to the destination exactly while computing the path to the destination. 

[0002] 

[Description of the Prior Art] Navigation equipment the current position of the car computed by the distance robot, 
a bearing sensor, GPS (Global Positioning Systems) equipment, etc. It displays on the map around the current 
position created using the map database which evaluated and recorded the road network. Furthermore, while 
computing automatically the induction path which connects the point of the destination which the operator set up, 
the present location the car is running, or arbitration and displaying on said map If a car approaches a crossing, the 
branch point, etc., with voice, an intersectional enlarged drawing, etc., the action which should be taken next is 
reported to an operator, at the time of transit of unknown land and unknown Nighttime, a car will be guided safely 
certainly and facilities will be given to operation. Furthermore, the duration which migration to the destination 
takes based on the road network data of said induction path in recently is calculated, and the navigation equipment 
which displays arrival anticipation time of day is offered. (JP,8-313286,A) 

[0003] Drawing 38 is a block diagram which expresses the conventional navigation equipment of a publication to 
above-mentioned JP,8-313286,A. In drawing , it be retrieval range limited equipment which the assignment 
equipment with which 101 perform a drop and 102 perform assignment of a map display rectangle , assignment of 
the destination , etc. , the map memory which store the information about the road link whose 103 constitute a road 
network and a road network , the duration memory in which 104 store the necessary transit time of said road link 
for every time moon , and 105 compute the slant range which connect a its present location and the destination , 
and limit the path retrieval range based on this slant range . 

[0004] The path retrieval equipment with which the combination of all the road links that arrive at the destination 
from a their present location based on the road network where 106 is stored in the map memory 103 in said limited 
range is searched, The path extractor with which 107 extracts the path set corresponding to the shortest time 
amount path based on the necessary transit time of a road link, The current position detection equipment which 108 
computes addition bearing and addition distance accompanying transit, and detects the guess current position, The 
emphasis signal generation equipment which generates the signal with which 109 carries out highlighting of said 
shortest time amount path and the guess current position on a road network, 1 10 is a guide which stores in said 
duration memory 104 the duration which real-ran each road link while it supplies the signal which carries out 
highlighting of said shortest time amount path and the guess current position on a road network to a drop 101 and 
guides a car. 

[0005] A liquid crystal display monitor, CRT, etc. are used, and an indicator 101 is moving the cursor as which 
assignment equipment's 102 was displayed on a touch panel or a remote controller (remote control) being used, and 
touching on the display on an indicator directly, or an indicator with remote control etc., and specifies the 
destination, a road network, etc. The map memory 103 consists of mass memory which is digitizing and recording 
the road map of a predetermined area, and a compact disk (CD-ROM), a hard disk drive (HDD), a magneto-optic- 
recording disk (MO), etc. are used. The road map recorded on the map memory 103 was represented with the 
segment which carried out short **** division of the road (road link), and has specified the road network as the 
aggregate of this road link. Furthermore, this road network is divided, blocked and recorded on the predetermined 
area. 

[0006] The average duration (what averaged and found the duration measured when persons, such as a contractor, 
ran in the past beforehand) taken for the duration memory 104 to pass through each of this road link corresponding 
to the road link currently recorded on the map memory 103 is memorized, moreover, the difference of the real 
duration and average duration which were required when the duration memory 104 actually ran the path set up with 
path retrieval equipment 106 with the guide 110 explained later to coincidence - a value is recorded. Retrieval 
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range limited equipment 105 limits the range of the road network searched with path retrieval equipment 106 using 
the physical relationship of the destination and a its present location. 

[0007] Path retrieval equipment 106 calculates two or more paths in which between the destination and a its present 
location is connectable, about the road network in the area limited with retrieval range limited equipment 105. The 
path extractor 107 extracts the optimal path from which the duration which the link passage corresponding to the 
road link which constitutes each path takes about two or more paths calculated with path retrieval equipment 106 is 
calculated about each path, and a duration serves as [ duration ] the shortest in the duration between the destination 
and a its present location with reference to the duration memory 104. 

[0008] current position detection equipment 108 measures the bearing variation of a car - each ~ the current transit 
location of a car is detected combining the rate sensor which measures an accelerometer and the speed of advance, 
the GPS equipment which measures a location absolutely using a satellite (neither is illustrated). Emphasis signal 
generation equipment 109 considers the current position data from current position detection equipment 108 as an 
input, and generates the signal which displays the current position while it generates the signal which carries out 
highlighting of the shortest time amount path elected by the path extractor 107. If it approaches the crossing which 
should carry out a right and left chip box while it outputs the path network of a transit schedule to a drop 101 
according to the signal of emphasis signal generation equipment 109 after induction initiation of a path is directed 
to a guide 1 10 with assignment equipment 102, it will output the signal which specifies the crossing concerned with 
means, such as expansion, to a drop 101. 

[0009] If an operator specifies the destination with assignment equipment 102 and directs retrieval of a path, path 
planning equipment 106 will search with the navigation equipment of this configuration the path which connects a 
its present location to the purpose using the road network of the range limited by retrieval range limited equipment 
105. Using the time monthly duration information on the road link memorized by the road link group which 
constitutes each path, and the duration memory 104 about each path extracted with path planning equipment 106, 
path planning computes the duration of each whole path according to the time of day when it was commanded, 
time, a day of the week, etc., and the path extractor 107 extracts the path from which a duration serves as the 
shortest. 

[0010] Furthermore, when said shortest path approaches an applicable crossing, it is specified by the operator with 
means, such as an enlarged drawing, while being emphasized and displayed on the map displayed on a drop 101 
through emphasis signal generation equipment 109 and a guide 110. moreover, when running the induction path 
top, the actual travel speed of this path measures — having — the real duration of a road link — difference — it is 
recorded on the duration memory 104 as information. 
[0011] 

[Problem(s) to be Solved by the Invention] Although the duration of a road link is found and the shortest path is 
searched for with conventional navigation equipment using this duration by real transit of the path guided as shown 
above When running the road link it has never run, since the duration of the road link is not found by real transit, a 
regular duration will be used, the duration in consideration of each operator's taste is not reflected, and a duration 
cannot be found correctly. 

[0012] Therefore, also in the induction at the time of setting a strange point (point which goes for the first time) as 
the destination, the duration information on regular is used without reflecting an individual trait, and an individual 
property cannot be reflected, but there is a fault from which a duration becomes incorrectness. Moreover, also in 
the road link which had run once, when there are few counts of transit, the duration then found may differ from the 
duration when an operator runs ordinarily. 

[0013] furthermore — conventional navigation equipment — the difference of a duration — information is 
constituted so that the duration information at the time of the operator according to individual actually running the 
guided path may be reflected. Therefore, it is only about the road link according to individual applicable to an 
induction path, and the taste of the travel speed in the case of running in the state of no usual guiding is not 
reflected. 

[0014] Moreover, although it is that it is desirable from **** of a safety operation to acquire a break at suitable 
spacing at the time of long-distance operation, and only the distance between the destination and a its present 
location is taken into consideration in the conventional duration count, it is not taken into consideration about 
acquisition of a break, but there is a fault in which the precision of a duration gets worse as a result. 
[0015] It was made in order that this invention might solve this trouble, and it is learning the transit property each 
operator for every road attribute liking the duration of a road link, and is made for the duration count reflecting an 
individual trait to be attained also about the path over the non-experienced destination reflecting an individual taste 
of transit. 

[0016] Furthermore, while performing duration count it is possible by learning the break property of the individual 
at the time of operation, and using this break property to have considered acquisition of a recess and improving the 
precision of a duration, it aims also at contributing a suitable break stage, a break location, and a break location to a 
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safety operation by proposing to an operator. 
[0017] 

[Means for Solving the Problem] The road information by segment to the road segment from which the navigation 
equipment concerning this invention constitutes a road system, The business time amount taken to run the path to 
which a car serves as transit information about the road segment classified for every road attribute from a road 
segment is computed from road information by segment and transit information. [0018] [ equipped with an 
induction path planning means to search for the induction path which guides a car based on this duration, and a 
display means to display the induction path for which it was searched in the induction path planning means ] 
Moreover, transit information is classified for every road attribute. Furthermore, transit information is classified for 
every operator who operates a car. Moreover, transit information is the velocity distribution of a car. Furthermore, 
transit information is a velocity distribution over time amount. Transit information is a velocity distribution over 
distance further again. 

[0019] Moreover, it has a car situation measurement means to measure the movement condition of a car, and a 
transit property study means to correct the transit information on a car based on the movement condition measured 
in the car situation measurement means. 

[0020] Moreover, it has an induction path planning means to search for the induction path which guides a car from 
the road information by segment to the road segment which constitutes a road system, the break acquisition 
information about break acquisition of the operator who operates a car, and road information by segment and break 
acquisition information, and a display means display the induction path for which it was searched in the induction 
path planning means. Furthermore, break acquisition information is searched for according to transit of a car. 
[0021] Moreover, in an induction path planning means, the break acquisition point which searched the break 
acquisition point and was searched in the induction path planning means in the display means from road 
information by segment and break acquisition information is displayed. Furthermore, in an induction path planning 
means, the facility which searched the facility near the break acquisition point which can be rested, and was 
searched in the induction path planning means in the display means from road information by segment and break 
acquisition information and which can be rested is displayed. 

[0022] Moreover, in an induction path planning means, the facility near the break acquisition point which can be 
rested is searched from road information by segment and break acquisition information, and it searches for an 
induction path so that the facility which can be rested may be included in the induction path which guides a car. 
Furthermore, it has a car situation measurement means to measure the movement condition of a car, and a break 
acquisition property study means to correct break acquisition information based on the movement condition 
measured in the car situation measurement means. 

[0023] Moreover, a car situation measurement means measures the movement condition of the car at the time of 
transit in the condition of not performing path planning and of not guiding, and a study means corrects information 
based on the movement condition measured in the state of no guiding. 
[0024] 

[Embodiment of the Invention] 

The gestalt of 1 operation of this invention is explained below gestalt 1 . of operation. Drawing 1 is the block 
diagram showing an example of the navigation equipment of the gestalt 1 of operation of this invention. In 
drawing, 1 is the sensor group which detects the location and movement condition of a car, and consists of yaw 
rate-sensor lb which receives the electric-wave signal from a satellite and measures GPS positioning equipment la 
of a car which measures a location absolutely, and bearing change of a car, speed sensor lc which measures the 
travel speed of a car. 

[0025] A self- vehicle location presumption means to presume the transit location of a car from the location and 
movement condition of a car that 2 was measured by the sensor group 1 , 3 is expressed with the road segment 
defined by combination with the node showing the always point of the road link which consists the road section of 
a predetermined segment, and this road link. The map database expressing the road network as the aggregate, 4 
compares the transit locus which are the location of the self-car presumed with the self- vehicle location 
presumption means 2, and its hours history with the road link data constellation near [ which was recorded on the 
map database 3 ] the presumed self- vehicle location. While determining the road link the self-car is running, it is a 
road collating means to pinpoint the location of the self-car on the determined road link. 

[0026] 6 is the transit property database which memorized the transit property according to the road attribute, and a 
road attribute expresses the attribute of a road for the classification of the road of a highway, an ordinary road, a 
main national highway, a national highway, a district path, etc., the breadth of roads, such as 13m or more, less than 
13m 5.5m or more, and less than 5.5 etc.m, etc. here. 

[0027] It is the user interface means used in order that 7 may input a demand of operators, such as an input of the 
destination, scrolling of a map, and initiation of path planning, into navigation equipment, and, generally a touch 
panel, remote control, etc. are used. 8 is a path planning means to search the path which connects the destination 
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point specified by the user interface means 7, and the self-vehicle location (road link including a self- vehicle 
location) pinpointed by the road collating means 4 from the road network data of the map database 3, and to 
memorize this path as the aggregate of a road link. 

[0028] 9 is an induction path-planning means compute arrival anticipation time of day by calculating the duration 
taken to run the whole path from the attribute of a road link and the total extension which constitutes this aggregate, 
and the transit property of the transit property database 6 corresponding to a road attribute, searching for the 
optimal path or adding said duration to current time about the aggregate of the path calculated in the path-planning 
means 8, i.e., a road link. 

[0029] 10 reads the road network data of the predetermined range around the location of the self-car presumed with 
the self- vehicle location presumption means 2, and the location of this presumed self-car from the map database 3. 
With a display means to display that an operator can understand the road situation of the self-car circumference 
with a gestalt as shown in a road map While expressing the optimal path set up with the induction path planning 
means 9 as the technique of emphasizing repeatedly to the map display of said gestalt, arrival anticipation time of 
day to the duration or destination to the destination computed with the induction path planning means 9 etc. is 
displayed. 

[0030] If it furthermore explains to a detail, the sensor group 1 receives the electric-wave signal sent out from two 
or more satellites which go the earth around, and is constituted by speed sensor lc which measures a changed part 
of a yaw rate-sensor lb which measures a changed part of GPS positioning equipment la which can acquire the 
LAT LONG and the altitude information of a point on arbitration on the earth and the revolution angular velocity of 
a car, i.e., an include angle, and the travel speed of a car, i.e., a location. 

[0031] A self- vehicle location presumption means 2 presumes the location a car is running by carrying out the 
comparison reference of the LAT LONG information on the car obtained by GPS positioning equipment la, and 
the positional information acquired by said autonomous navigation while it integrates a changed part of the include 
angle and the location measured by yaw rate-sensor lb and speed sensor lc and computes the location change from 
a predetermined point with autonomous navigation. 

[0032] The map database 3 is disassembled into the aggregate of a link (it is called a road link below) as shows a 
map as shown in drawing 2 (a) to drawin g 2 (b) about the road department, and a node, and what was changed into 
a vectorization expression like drawing 2 (c) as a road network is memorized. Furthermore, the road network 
formed into such glue-stock KUTORU is divided and managed in the subsegment of the shape of a mesh as shows 
the predetermined area a car runs to drawing 3 , and is recorded on the compact disk (CD-ROM), a magneto-optic 
disk (MO), a hard disk, etc. 

[0033] Drawin g 4 is drawing showing the DS of the road link explained by drawing 2 , and an example of the DS 
of the road link which showed drawing 4 (a) with an example of a road link, and showed drawing 4 (b) by drawing 
4 (a), and drawing 4 (c) are drawings showing an example of the structure of the road attribute data in DS. As a 
road link is shown in drawing 4 (a), both ends are usually prescribed by the nodes Ns and Ne with a number, and 
the link number Ln is given to the segment which connects these nodes Ns and Ne. This road link is recorded by 
DS as shown in drawing 4 (b) as an example, and the coordinates Xs, Ys, Xe, and Ye showing the location of the 
node numbers Ns and Ne of the link number Ln, the starting point, and a terminal point, the starting point, and a 
terminal point node are recorded. The numeric value (generally called a normalization coordinate.) defined in the 
subdivided partition which is shown in drawing 3 is sufficient as the coordinate of the starting point and a terminal 
point, and the system of coordinates of a LAT LONG coordinate and others may be used for it. 
[0034] Furthermore, the property list of node number Ns-1 of other links which the starting point of the link length 
L showing the die length of a road link and this road link has connected, Ns+1, node number Ne-1 of other links 
which the terminal point of a road link has connected, Ne+1, and this road as shown in drawing 4 (c) etc. is 
recorded. 

[0035] A road property list consists of information as shown in drawing 4 (c) as an example. In the road property 
list of drawing 4 (c), it is recorded that it is a national highway as a classification of a road as an example, 40 km/h 
is regulation rates, as for this road, 55 km/h has a real vigor rate and the breadth it is [ breadth ] 10m, the number of 
lanes is 2 and road attributes, like one-way regulation is made are recorded. 

[0036] The transit time which per unit distance takes for every road attribute in a transit property and this case as 
the transit property database 6 is shown in drawing 5 is memorized. In this case, although the classification in the 
road property list shown in drawing 4 (c) as a road attribute was used, it cannot be overemphasized that other road 
attributes, such as the width of street, may be used. 

[0037] If the destination is set up by the user interface means 7, the path planning means 8 reads the road network 
around a its present location and the destination from the map database 3, will select the partition of the map which 
includes further the road network which connects the destination and a its present location, and, similarly will read 
the road network included in this partition from the map database 3. 

[0038] While displaying as a map the road network which the display means 10 was equipped with graphics 
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display devices, such as a liquid crystal display panel, and was recorded on the map database 3 When directions of 
path planning are inputted from the user interface means 7, while it displays the self- vehicle location detected with 
the self- vehicle location presumption means 2, and piling up and displaying further the search path obtained with 
the path planning means 8 on said map The duration information computed with the induction path planning means 
9 about this search path is displayed on some screens. 

[0039] Next, actuation of the navigation equipment shown in drawing 1 is explained. First, in the self- vehicle 
location presumption means 2, based on the measurement value measured in the sensor group 1, as it is the 
following, the estimated position of a car is determined. Drawing 6 is drawing explaining the presumed approach of 
the location of a car. As for the estimated position where 21 was determined by autonomous navigation, the 
estimated position where 22 was obtained by GPS positioning equipment, and 23, a presumed self-vehicle location 
and 24 are in drawing, the migration hysteresis, i.e., the transit locus, of the presumed self- vehicle location 23. The 
present location of the car with which a transit road link and 26 were identified for 25, and 27 are the branch point 
of a road link, and the focus of the transit locus 28 was presumed to be. 

[0040] It asks for the estimated position 2 1 shown in drawing 6 with autonomous navigation using the estimated 
position 22 shown in drawing 6 by GPS accumbency equipment la, yaw rate-sensor lb, speed sensor lc, etc., 
res pectively . Generally, it is rare for both to be in agreement with GPS positioning eq ui pment in autonomous 
navigation for the reasons of the delay and reflection at the time of signal propagation, installation of an intentional 
error, etc. for accumulation with error. Then, the presumed self- vehicle location 23 of a car is determined by 
performing h ybrid processing for the estimated positions 21 and 22 called for by the sensor group 1 by the logic of 
pro portional division or others. 

[0041] Next, while calling a road network including the position coordinate of the presumed self-vehicle location 
23 from the map database 3. the correlation about parameters, such as the presumed self- vehicle location 23 and a 
location with the transit locus 24. and advance bearing, searches for, and the transit road link 25 where a car 
consists of a road link it was running in the road link and the past which are carrying out current transit determines 
in the road collating means 4. And the transit locus 24 and the transit road link 25 of a car are compared, and, 
finally the current position 26 of a car is identified, the focus f28 [ in this case ]) corresponding to the description 
configuration [ like the node 27 showing a crossing ] whose identification approach of this is -- from the inside of a 
transit locus - detecting - the location of a crossing 27 and the focus 28 - it is determined by correcting the 
presumed self-vehicle location 23 using difference. 

[0042] On the other hand, when the demand of path planning arises from an operator in the user interface means 7, 
in the path planning means 8. the path which combined the self-vehicle location and the destination point is 
searched from the map database 3. and this path is memorized as the aggregate of a road link. 

0043] Next, in the induction path planning means 9. Duration TSG is computed using a formula (1). 

;0044] 

Equation Yj 

ISG = ^ ( 2 L jHgJRtt \ k " f itssJUt* ) " 

ii__LL_ 

[0045] First, it asks for the sum of the distance of the road for every road attribute from the road link which 
constitutes the path from the origin set up with the path planning means 8 to the destination. And the duration for 
every road attribute is computed by multiplying by the sum of the distance for every road attribute of this, and the 
transit time per unit distance corresponding to that road attribute as shown in drawing 5 . Finally, Duration TSG is 
computed by asking for the sum of the duration for each [ these ] road attribute of every. And the optimal path is 
determined based on this computed business time amount TSG, and this optimal path is displayed on a display with 
the display means 10. 

[0046] An example is explained using drawing 7 . Drawing 7 is an example of the path set up in the path planning 
means 8, in drawing, S shows the origin of path planning and, as for G, the termination point of path planning and 
the section display in drawing show the attribute of each road at the destination. Drawing 8 shows the data about 
the path shown in drawing 7 . 

[0047] Drawing 9 is what showed an example of the actuation in a path planning means, in drawing, road network 
data and [S] are the start points of retrieval, and, in many cases, 3 1-33 are the current positions of a car. [G] is the 
destination specified by the user interface means 7. 

[0048] First, if the destination is set up and initiation of retrieval is directed by the user interface means 7, the path 
planning means 8 will read the road network data 31 of the predetermined partition of the retrieval start point 
circumference, and the road network 32 of the predetermined partition around the destination from the map 
database 3, as shown in drawing 9 . Furthermore, when the retrieval start point S and Destination G do not exist in 
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the same map partition, the map partition 33 of a high order including these both partition is read from the map 
database 3, and the road link train (thick wire in 31, 32, and 33) which connects the retrieval start point S and the 
destination point G is selected from these road networks. 

[0049] Next, if a path as shown in drawing 9 is selected, the road included in a search path will be classified 
according to a road attribute, and the distance according to road attribute which is total of the distance of the road 
belonging to the same road attribute will be integrated. And the duration according to each road attribute is 
computed by carrying out the multiplication of each distance according to road attribute, and the transit property 
according to each road attribute recorded on the transit property database 6. And Duration TSG is computed by 
taking the sum of the duration according to each of these road attributes. For example, as shown in drawmg_7 R> 7, 
when a road attribute is a general path, since LR 5 and 1 (7km) and LR 5 and 2 (13km) exist, the partition of a 
general path computes these sums, and the distance according to attribute of a general path is set to 20km. 
[0050] And since the transit property over the attribute of a general path is 0.02564h/km as shown in drawing_8 , 
the time amount taken to run the section of a general path turns into 20x 0.02564= 0.51 hours. The count same 
about each road attribute is repeated hereafter, and the duration TSG required to run the entire interval from an 
origin to the destination is computed by taking these total. (It becomes in 3 hours and 43 minutes in this case) 
And the optimal path is searched for based on the time amount calculated by this induction path planning means 9, 
and these are displayed on a display with the display means 10. 

[0051] Drawing 10 is what showed an example of a display, it is the display of the location of the map with which 
51 is displayed in drawing, and the self-car as which 52 was determined with the self- vehicle location presumption 
means 2, and the display of the search path to which 53 was set with the path planning means 8, and 54 is the 
distance to the purpose and the display of a duration for which it opted with the induction path planning means 9. 
Although considered as the liquid crystal display panel as a display means 10, possible CRT and the possible 
plasma display of a graphics display, and other devices may be used, and you may make it display a duration on the 
displays centering on an alphabetic character, such as a dot-matrix display, here. 

[0052] Although road attribute information is the classification of a road, the breadth of a road, etc. with the gestalt 
of this operation, it cannot be overemphasized that road attribute information may be classified for every time 
amount and every weather in addition to these. 

[0053] Although the property data stored in a transit property database with the gestalt of this operation are the time 
data per unit distance, especially this may not limit and may use rate data instead of time data. In this case, 
Duration TSG is computed by using a degree type instead of computing Duration TSG by the formula (1). 
[0054] 
[Equation 2] 



[0055] Furthermore, although the property data stored in a transit property database are made to memorize for 
every road attribute with the gestalt of this operation, especially this does not limit, may be classified according to 
every operator and such combination, and may be made to memorize. 

[0056] The transit property of a road link is not made to memorize for every road link with the gestalt of this 
operation. [ since it has memorized for every road attribute where a road link belongs, when running the road link it 
has never run ] Even if the duration of the road link is not found by real transit, the data of the real transit by the 
transit data of the same attribute can be reflected, the duration in consideration of each operator's taste can be 
found, and an exact duration can be found. That is, also in the induction at the time of setting a strange point (point 
which goes for the first time) as the destination, an individual trait is reflected and an exact duration is acquired. 
[0057] Moreover, since a transit property is used for every property of each operator, even when a different 
operator uses the same car, the exact business time amount prediction reflecting each operator's property is attained. 

[0058] Gestalt 2. drawing 1 1 of operation is drawing showing the navigation equipment of the gestalt 2 of operation 
of this invention. In drawing, in order that 5 may correct a road attribute extract means to extract the road attribute 
showing the attribute of the road currently recorded along with the road link determined with the road collating 
means 4, the transit-6 property (transit time per unit distance) according to a road attribute, and a transit property, it 
is the transit property database which memorized the time amount table for every attribute. 
[0059] 1 1 is a transit property study means to correct the data of the transit property memorized by the transit 
property database 6 from the movement situation searched for with the self-vehicle location presumption means 2 
based on the measurement value measured in the sensor group 1, and the attribute value of the road link under 
transit extracted with the road attribute extract means 5. Since others are the same as what was explained by 
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drawing 1 of the gestalt 1 of operation, explanation is omitted. 

[0060] Drawing 12 illustrates the National Expressways time amount table which is a time amount table in case an 
attribute is National Expressways. The National Expressways time amount table consists of addition time amount 
and integrated mileage, addition time amount is what integrated the old transit time, and mileage is also newly 
******** to old mileage about the mileage it ran in the transit time. In addition, although the case where an 
attribute is National Expressways here is explained, it has same composition also about other road attributes. 
[0061] With the gestalt of this operation, since it is the same as that of the gestalt 1 of operation except correcting 
the data of a transit property in the transit property study means 11, other explanation is omitted. 
[0062] Drawing 13 is the flow chart Fig. having shown the contents of processing of the transit property study 
means 1 1 of the navigation equipment shown in drawing 1 1 . In addition, this processing is started to 
predetermined timing. First, the attribute of the road under transit detected with the road attribute extract means 5 is 
inputted. (S101) 

Next, the duration and mileage which transit of a road took based on the information on the operation situation of 
the car called for in the self- vehicle location presumption means 2 are inputted. (SI 02) 
[0063] And the attribute of the road attribute inputted by S101 is judged, and the process processed by S104 
according to the road attribute under transit is changed. (SI 03) 

Next, the addition value and mileage of time amount it ran are newly added for every road attribute judged by 
SI 03, and a transit property is updated. (SI 04) 

The case where it classifies according to the gestalt of this operation as an example of the attribute of the road 

processed by SI 04 independently [ National Expressways, the path only for automobiles, a main national highway, 

a national highway, a principal prefectural road, and six sorts of general paths ] is shown. 

[0064] Next, the transit time per unit distance average as a transit characteristic value for every road attribute 

(transit property) is computed from the relation of the transit time and mileage which were integrated by SI 04. 

(S105) 

And the transit characteristic value of the transit property database 6 is updated with the newest transit 
characteristic value computed by SI 07. (SI 06) 

Finally, it prepares for next study processing, a transit addition time amount timer is initialized, and this processing 
is ended. (SI 07) 

[0065] In addition, these study processings may be performed in the condition of performing path planning which 
was explained with the gestalt 1 of operation, and you may make it make only the above-mentioned study perform 
in the condition that path planning is not performed. 

[0066] Although it identifies and memorizes for every road attribute with the gestalt of this operation The 
information on the transit property memorized by the transit property database 6 may make the information learned 
by the transit property study means 1 1 identify and memorize for every operator, and You may store in a card etc. 
each operator's transit property computed beforehand, and may also read the information on this card into a transit 
property database. 

[0067] In the navigation equipment of the gestalt 2 of this operation, since it corrects by learning according to the 
attribute of the road which is running an operator's transit property, a transit property is corrected according to an 
operator's transit, and the exact duration prediction which reflected the individual property more is attained. 
Moreover, since the transit property at the time of the transit which is not guided [ to which path planning is not 
carried out ] is also taken into consideration, the taste of the travel speed in the condition of not performing path 
planning and of usual not guiding can also be reflected. 

[0068] The gestalt 3 of operation of gestalt 3. this invention of operation is not the transit time per [ as showed the 
transit property of the transit property database in the navigation equipment shown in drawing 1 1 of the gestalt 2 of 
operation to drawing 5 ] unit distance, and is made into a rate. 

[0069] In order that drawing 14 may correct the transit property (rate) and transit property which are memorized by 
the transit property database of the gestalt of this operation, it is drawing having shown the time amount table for 
every attribute, and an example of a time amount table for drawing 1414 (a) to correct a transit property and for 
drawing 14 (b) correct a transit property and drawing 14 (c) show the relation between a travel speed and the 
addition transit time. The transit property of the gestalt of this operation is expressed at the rate into which the 
transit property was classified for every road attribute, as shown in drawing 14 (a). Moreover, when it is what 
showed the relation between rate attribute value, addition time amount, and a time amount ratio, for example, a 
road attribute is National Expressways, according to a travel speed, it classifies with two or more rate attributes, 
addition time amount is found for every classified rate attribute of this, and the time amount table shows further the 
time amount ratio which each rate attribute occupies to a full speed attribute, as shown in drawing 14 (b). 
[0070] And addition time amount is found by integrating predetermined time, whenever rate attribute value and 
road attribute value are changed. In the example shown in drawing 14 , the addition transit time of National 
Expressways has most transit by the travel speed 100 - 120 km/h, and in other words, it turns out that this operator 
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likes this rate band, uses, and is running in transit of National Expressways. In addition, these time amount tables 
consist of tables of a road attribute and the same number. 

[0071] With the gestalt of this operation, the transit property study means 1 1 which showed the transit property in 
drawing 1 1 in connection with having made it the rate associates the road attribute under transit extracted with the 
road attribute extract means 5, and the travel speed of the car called for with the self- vehicle location presumption 
means 2, learns frequency, and determines the transit property for every road attribute. And the transit property 
over each attribute of the learned road link is memorized in the transit property database 6. 
[0072] Similarly, also in the induction path planning means 9, it is not from a formula (1) like the gestalt 2 of 
operation, and Duration TSG is computed using the formula (2) shown with the gestalt 1 of operation. 
[0073] Drawing 15 is the flow chart Fig. having shown the contents of processing of the transit property study 
means 1 1. In addition, ****** is started to predetermined timing. First, the attribute of the road under transit 
detected with the road attribute extract means 5 is inputted. (S201) 

Next, the travel speed of the car called for with the self-vehicle location presumption means 2 is inputted. (S202) 
And based on the travel speed called for by S202, the rate attribute to which the rate of the car which is carrying out 
current transit belongs is determined. (S203) 

[0074] Next, in processing of transit property study, the comparison with the attribute of the travel speed detected 
last time and the attribute of the rate by which current detection was carried out is performed. As a result of a 
comparison, if the rate attribute is changing, S206 will be performed, and if there is no change of a rate attribute, 
S205 will be performed. (S204) 

In S205, if the comparison with the road attribute which is carrying out current detection with the attribute of the 
road it was running when processing of transit property study was started by last time is performed and there is no 
change of a road attribute about the road attribute of the road under transit inputted by S201, subsequent 
processings will be ended noting that it is unnecessary. When judged with there having been change of a road 
attribute, it shifts to S206. 

[0075] In S206, the attribute of the road attribute inputted by S201 is judged, and the process processed by S207 
according to the attribute of the road under transit is changed. In S207, the addition value of the time amount it ran 
with the rate attribute value determined by S203 is updated for every road attribute judged by S206. The case where 
it classifies according to the gestalt of this operation as an example of the attribute of the road processed by S207 
independently [ National Expressways, the path only for automobiles, a main national highway, a national highway, 
a principal prefectural road, and six sorts of general paths ] is shown. 

[0076] In S208, a travel speed average as a transit characteristic value for every road attribute is computed using a 
statistical method from the relation of the rate attribute value and addition time amount which were integrated by 
S207. This travel speed should just make 95 km/h the transit characteristic value in an express way as an arithmetic 
average, when it becomes travel-speed frequency distribution like drawing 14 (b). Or as a most frequency value, it 
is good also as a transit characteristic value in an express way, and the rate attribute V5 (attribute median of 
1 lOkm/h) may be searched for by other standard deviation count etc. 

[0077] Furthermore, in S209, the transit property database 6 is updated with the newest transit characteristic value 
acquired by processing to S208. In S210, by processing to the above, since study of the transit property 
corresponding to change of rate attribute value and change of road attribute value was completed, it prepares for 
next study processing, a transit addition time amount timer is initialized, and this processing is ended. 
[0078] Drawing 16 is the decision of the rate attribute of S203, and an explanatory view about calculation of the 
transit time in each rate attribute, drawing 16 - setting - an axis of abscissa — time amount and an axis of ordinate 
— a travel speed — expressing — further — as the example of a rate attribute — a travel speed ~ 20 or more km/h 
every [ //h / less than ] 20 km/h, i.e., 20km, and less than 40 km/h, and ** — the range is set up like and the 
predetermined range where the travel speed of a car is contained is made into the rate attribute in the condition. The 
transit time for every rate attribute measures elapsed time deltaT from the time (a points of drawing 16 ) of the 
travel speed of a car going into the speed range (for example, rate attribute V5) of a predetermined attribute to the 
time (b points of drawing 16 ) of deviating from the speed range of this attribute with a timer (not shown). 
[0079] Moreover, even if it is in the same rate attribute, when the road attribute it is running changes, measurement 
of elapsed time is ended when a road attribute changes (c points of drawing 16 ), and the elapsed time measurement 
about a new road attribute (for example, Rl) is started. Henceforth, when the road of Rl attribute continues, 
elapsed time measurement of this rate attribute (for example, V4) is ended at the changing point (d points of 
drawing 16 ) of a rate attribute. 

[0080] The example of such actuation is explained using drawing 7 . Drawing 17 shows the data about the path 
shown in drawing 7 . First, the road included in the search path of drawing 7 is classified according to a road 
attribute, and the distance according to road attribute is integrated. Next, by doing the division of each distance 
according to road attribute with the transit property according to each road attribute recorded on the transit property 
database 6 (rate), the duration according to each road attribute is computed, and Duration TSG is computed by 
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taking total of these durations. For example, since the distance according to attribute of National Expressways 
shown in drawing 7 is 120km (LR 0 and 1) and the transit properties over the National Expressways attribute are 95 
km/h, the time amount taken to run the section of National Expressways turns into 120 / 95= 1 .26 hours. The count 
same about each road attribute is repeated hereafter, and the duration TSG required to run the entire interval from 
an origin to the destination is computed by asking for these total. Since others are the same as that of what was 
explained with the gestalt 2 of operation, explanation is omitted. 

[0081] In the navigation equipment of the gestalt of this operation, since it corrects by learning according to the 
attribute of the road which is running the travel speed of a car, i.e., an operators transit property, in the usual run 
state, a transit property is corrected according to an operator's transit, and the exact duration prediction which 
reflected the individual property more is attained. 

[0082] The gestalt of other operations of gestalt 4. this invention of operation is explained. Addition distance is 
used instead of addition time amount, and a transit property is made to correct by these with the gestalt of this 
operation to making the transit property correct based on addition time amount, as the gestalt 3 of operation showed 
drawing 14 (b). About other actuation, since it is altogether the same as that of the gestalt 3 of operation, 
explanation is omitted. Drawing 18 is drawing having shown the flow chart of the processing in the transit property 
study means 1 1 of the gestalt 4 of operation of this invention. Since S3 01 and S3 02 in drawing 18 are the same as 
that of S201 and S202 of drawing 15 of the gestalt 3 of operation, they omit explanation. 

[0083] Drawing 19 is an explanatory view about the decision of the rate attribute of S303 in the transit property 
study means 1 1 in the gestalt 4 of this operation, and the mileage calculation in each rate attribute. In drawing 19 , 
it is the same as that of drawing 16 of the gestalt 3 of operation except an axis of abscissa expressing mileage and 
an axis of ordinate expressing a travel speed. The mileage for every rate attribute measures mileage deltaL from the 
time (a points of drawing 19 ) of the travel speed of a car going into the speed range (for example, rate attribute V5) 
of a predetermined attribute to the point (b points of drawing 19 ) which deviated from the speed range of this 
attribute with a mileage register (not shown). 

[0084] Moreover, even if it is in the same rate attribute, when the road attribute it is running changes, measurement 
of distance is ended when a road attribute changes (c points of drawing 19 ), and the elapsed time measurement 
about a new road attribute (for example, Rl) is started. Henceforth, when the road of Rl attribute continues, 
elapsed time measurement of this rate attribute (for example, V4) is ended at the changing point (d points of 
drawing 19 ) of a rate attribute. Hereafter, only the difference of internal processing is explained about S304 to 
S309. 

[0085] Drawing 20 shows the example about the National Expressways rate table of S306 in drawing 18 . Drawing 
20 (a) is what showed the relation between rate attribute value, addition mileage, and a distance ratio, and finds 
addition mileage by integrating mileage deltaL for which it asked by processing of S303 whenever rate attribute 
value and road attribute value were changed. In the example shown in drawing 20 , the addition mileage of 
National Expressways has most transit by the travel speed 100- 120 km/h, and it turns out that this rate band is 
liked and used. 

[0086] Elapsed time becomes long, so that it runs at a low speed, and the difference between the gestalt of this 
operation and the gestalt 1 of operation is in the point which serves as weighting equal from a low speed to a high 
speed in the case of the distance base to property calculation which carried out weighting to the low-speed rate 
band being performed, when calculating in a hourly base. 

[0087] Drawing 21 is the explanatory view of the above-mentioned difference. For example, supposing it runs at 
the rate of 50 km/h, running the distance of 80km freely [km //h / 90 ], and following remaining 20km on other 
vehicles about the 100km section as shown in drawing 21 (a), the rate table in this case will serve as drawing 21 
(b). If 31% and the rate attribute V4 calculate with the distance base to the rate attribute V2 becoming 69% if a 
transit property is calculated about the above-mentioned conditions in a hourly base, it will become 20% and 80%, 
respectively. That is, it is a solution or ** that weight is attached to a low-speed side in a hourly base. Therefore, 
the direction of the latter which can reflect well the result it ran in the free condition is considered to be suitable for 
reflecting an individual property. 

[0088] In S310, like three gestaltS210 of operation, by processings from S301 to S309, since study of the transit 
property corresponding to change of rate attribute value and change of road attribute value was completed, a 
mileage register is initialized in preparation for next study processing, and this processing is ended. 
[0089] In the navigation equipment of the gestalt of this operation, in study of each operator's transit property in the 
usual run state, since the distance which ran study of a transit property with the travel-speed attribute is integrated 
and calculated and this is memorized as a transit property database according to road attribute, in addition to the 
gestalt 3 of operation, the exact duration prediction which reflected the individual property more is attained. 
[0090] Gestalt 5. drawing 22 of operation is drawing showing the configuration of the navigation equipment of the 
gestalt 5 of operation of this invention. In drawing, 6 is a transit property database which memorizes as a database 
the property of the break acquisition of an operator learned by the break property study means 13 in addition to the 
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actuation in the navigation equipment shown in drawing 1 1 of the gestalt 3 of operation. 

[0091] 9 is an induction path planning means to calculate the total duration in consideration of the time amount 
which the count of a break and a break take in the case of duration count while calculating the count of the break 
which should be acquired in case it runs the path for which it was searched from the property of the break 
acquisition currently recorded on the transit property database 6 in addition to the actuation in the navigation 
equipment of drawing 1 1 . 

[0092] It is a break property study means input a display means to by_which 10 displays the distance to the 
destination, a duration, recommendation break time of day, etc. in addition to the display of a map or a search path, 
a break judging means to by_which 12 judges a break situation from the run state of a car using the information on 
the self- vehicle location presumption means 2 and the road collating means 4, and the break situation that 13 was 
obtained with a break judging means 12, and learn an operator's break property. Since others are the same as that of 
actuation of the navigation equipment explained by drawing 1 1 of the gestalt 3 of operation, explanation is omitted. 

[0093] Next, actuation of the gestalt of this operation is explained. Since the gestalt of this operation is the same as 
the gestalt 3 of operation except using a break property, other explanation is omitted. Based on the result judged in 
the break judging means 12, the break property of a transit property database is learned in the break property study 
means 13, and how these characteristic values perform path planning is explained in an induction path planning 
means. 

[0094] First, in the break judging means 12, an operator presumes whether it is in the condition of a break by 
judging whether a car exists on a current road link from physical relationship with the road judged with the 
movement condition and the road collating means 4 of the car currently measured with the self- vehicle location 
presumption means 2. 

[0095] Next, in the break property study means 13, the property of break acquisition of each operator is learned 
from the break condition and recess information which were judged with the break judging means 12. The transit 
duration the car is continuing and running as a property of break acquisition here, for example, the break 
acquisition time amount which is performing the break are mentioned. Drawing 23 is the explanatory view of the 
outline of a break acquisition property, in drawing, an axis of abscissa is time amount, an axis of ordinate is the 
vehicle speed, and the curve in drawing shows the travel-speed pattern of a car. First, a break acquisition property 
measures the break acquisition time amount Trest after starting the transit duration Trun after starting transit until it 
starts a break, and a break until it resumes transit. And by processing these measurement values statistically, a 
break acquisition property is determined and it records on the transit property database 6. 
[0096] And in the induction path planning means 9, a duration is computed as follows. Drawing 24 is drawing 
showing the example of the duration calculation in the induction period retrieval means 9. In drawing, drawing 24 
(a) is an example of the transit property database 6 in the gestalt of this operation, and adds a break acquisition 
property to the transit property database in the gestalten 3 and 4 of operation. In the case of drawing 24 (a), this 
operator's average transit duration is 20 minutes per hour, and it means having acquired the break for 15 minutes on 
the average. 

[0097] Drawing 24 (b) is what showed the count result in the duration count in the gestalt of this operation, and that 
of the search path for duration count and other conditions is the same as that of the example of duration count in the 
gestalt 3 of operation. As the gestalt 3 of operation explained from the transit property according to the road 
distance of an entire interval, and road attribute, when a duration is calculated, 3 hours and 43 minutes are needed. 
[0098] Moreover, since the average transit duration recorded on this operator's transit property database is 20 
minutes per hour, it is desirable [ this section ] to divide and run at the three sections, as shown in drawing 2424 (b) 
so that it may agree in this operator's transit property. And since it is attached to one break and 15 minutes is 
required in order to divide as mentioned above and to run, the duration to which it runs this section in the case of 
this operator will require after all 4 hours and 13 minutes which added 30 minutes of a recess in 3 hours and 43 
minutes. 

[0099] Drawing 25 is drawing having shown an example of processing of the break judging means 12. In addition, 
this processing is started by predetermined timing. The contents of processing are explained below. First, the 
movement condition of the car which makes passing speed of a car representation from the self- vehicle location 
presumption means 2 is inputted. (S401) 

Next, the physical relationship of the location of a collating condition with a road, i.e., a current self-car, and a road 
link is inputted from the road collating means 4. (S402) 

[0100] And the road collating condition of having been inputted by S402 is judged by being attached to whether a 
car exists on a current road link. If judged with a path on the street, the following processings will be omitted and 
this processing will be ended. If it separates from the outside of a road, i.e., a road link, and a car exists in a certain 
facility and a parking lot etc., S404 will be performed noting that there is possibility of a break. (S403) 
In S404, a car judges whether it is under [ transit ] ****** from the movement condition of the car inputted by 
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S401. If judged with under transit, S408 will be performed in order to judge whether it is running under transit or 
outside a road the road where the car is not recorded on a map database, or it is resumption of transit after a break. 
Moreover, S405 will be performed if judged with it being under halt. 

[0101] In S405, after this processing is started, in order to judge whether it is in the first break candidate condition, 
a break judging flag is inspected. If a break judging flag is setting ending, the following processings will be omitted 
noting that it is already in a break candidate's condition, and this processing will be ended. If a break judging flag 
has not been set up, it will suppose that it is in the first break candidate condition, and S406 will be performed. In 
S406, since it was judged with it being in a break candidate condition by old processing, in order to start 
measurement of a recess, a timer is started and the break judging flag for memorizing that it is in the condition in 
early stages of a break candidate by S407 is set up. 

[0102] if a break judging flag is inspected and a flag has not been set up in S408 — the outside of a road, and data ~ 
evil principles — it judges that a way is under transit and this processing is ended. If a flag is setting ending, it will 
judge that it is transit initiation after a break, and S409 will be performed. In S409, a recess is measured from the 
timer started by S406, and a timer is initialized. In S410, it prepares for the next break judging and a break judging 
flag is canceled. 

[0103] The navigation equipment of the gestalt of this operation learns the time amount it runs continuously, and 
the time amount which a break takes. It constitutes so that this may be memorized as a break acquisition property in 
a transit property database. Calculation of the duration which transit of the search path to the destination from an 
origin takes Since it is constituted so that duration calculation may be performed in consideration of the recess 
which performs duration calculation reflecting each operator's usual transit property, and should be contained in a 
duration Duration count it is possible to have considered acquisition of a recess can be performed, while the exact 
duration prediction reflecting an individual property is attained, a suitable break stage can be proposed to an 
operator, and it becomes possible to contribute also to the improvement in safety. 

[0104] Moreover, in the gestalt of this operation, although the transit property is learned for time amount as criteria 
of a property like the gestalt 3 of operation, a transit property may be learned for distance as criteria of a property 
like the gestalt 4 of operation of this. In this case, while there is an advantage which can specify an operator's transit 
property correctly more, there is an advantage which can carry out the outline judging of whether should make it 
contrast with all paths and a break should be taken at which point. 

[0105] Although the break judging means 12 in the gestalt 5 of gestalt 6. implementation of operation is constituted 
so that a recess may be judged only by the condition judging of a halt and a renewal in transit road outside, it makes 
it judge with the gestalt of this operation according to the merits and demerits of a recess in addition to this whether 
it is a break. Since others are the same as that of the gestalt 5 of operation, explanation is omitted. 
[0106] Drawing 26 is the flow chart Fig. showing processing of the break judging means 12 in the gestalt of this 
operation. In drawing 26 , since actuation of S501 to S510 is the same as that of S401 to S410 of drawing 25 of the 
gestalt 5 of operation, detailed explanation is omitted. In S51 1, the comparison with the recess measured by S509 is 
performed, and compatibility is judged to be the predetermined value of the recess specified beforehand. For 
example, the measured recess is shorter than a predetermined value, when it cannot be judged as a break, it 
considers as nonconformance, and the recess data measured in S512 this time are canceled, and S510 is performed. 
When the measured recess suits the conditions of a break for a long time than a predetermined value, in preparation 
for measurement, a break judging flag is canceled next time by S510, and this processing is ended. 
[0107] In the navigation equipment constituted as mentioned above, it becomes possible to measure a recess, 
without being influenced by slight stopping on the way, slight halt in an automatic vending machine etc., etc., and it 
becomes possible to improve the study precision of a transit property. 

[0108] Furthermore, in a user interface means, a house location and the location of the destination are set up, the 
positional information of this set-up house location or the destination and the positional information of the car 
measured with the self-vehicle location presumption means are used, and if it constitutes so that parking at a break 
and a house and parking at the destination can be distinguished clearly, the precision of study will improve more. 
[0109] Moreover, when very short-distance migration, such as everyday shopping, is used abundantly, it is 
predicted that the average transit duration or average endurance distance of a transit property database becomes 
smaller than an original characteristic value. Then, in order to avoid such fault, you may constitute so that it may 
perform, only when path planning has a recess learned. 

[0110] Gestalt 7. drawing 27 of operation is drawing showing the navigation equipment of the gestalt 7 of operation 
of this invention. In drawing, 10 is a display means in addition to actuation of the gestalt 5 of operation to have 
piled up the recommendation break point set up on the search path, and to display it in the case of a map display. 14 
is a break recommendation point setting means to compute a recommendation break point using the break 
acquisition property recorded on the transit property database 6, and the transit property according to road attribute 
from the search path between the predetermined grounds calculated with the path planning means 8. Since others 
are the same as that of the gestalt 5 of operation, explanation is omitted. 
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[0111] Next, actuation of the gestalt of this operation is explained. In the gestalt of this operation, it asks for a break 
recommendation point in the break recommendation point setting means 14, and in the display means 10, since it is 
the same as that of the gestalt 5 of operation except displaying this break recommendation point, other explanation 
is omitted. It attaches and explains to actuation of the break recommendation point setting means 14. 
[01 12] The break recommendation point setting means 14 inputs the distance of a road attribute and this road 
attribute from the path planning means 8 about the path by which a sequential setup of [ from an origin to the 
destination ] was carried out. Furthermore, the transit property about this road attribute is inputted from the transit 
property database 6, and the time amount and the addition time amount from an origin which are taken to run the 
section of this road attribute are calculated. For example, in the case of a path as shown in drawing JZ , data like 
drawing 28 (a) are obtained. 

[01 13] In drawing 28 (a), the road attribute of each of this section and the 3rd line of the section number as which 
the 1st line expresses the section of the specific attribute from an origin, and the 2nd line are the block distances of 
this section, and these data are obtained from the search-path information on the path planning means 8. The 4th 
line is a transit property (specifically travel speed) for every road attribute inputted from the transit property 
database 6. The 5th line is the section transit time taken to run each section, and it can ask for it by doing the 
division of the block distance obtained with the path planning means 8 with the transit characteristic value currently 
recorded on the transit property database 6. The 6th line is the accumulation transit time used for duration 
prediction. 

[0114] Next, the calculation approach of the break recommendation point in the break recommendation point 
setting means 16 is explained. In drawing 28 (b), it is the same as that of drawing 28 (a) about a block distance, the 
section transit time, and a search path. About the path for which it was searched, the recommendation point of a 
break is determined out of a path using the break acquisition property (continuation transit time Trun) recorded on 
the transit property database 6. That is, about the first break point, when Trun time amount has passed since the 
origin, the point where a car exists is calculated using the block distance and transit characteristic value according 
to road attribute, and let this point be the 1st break recommendation point. Next, when Trun time amount passes 
further from this point with the 1st break recommendation point as the starting point, the point where a car exists is 
calculated, and let this point be the 2nd break recommendation point. And it asks for the break recommendation 
point similarly, and a break recommendation point is repeatedly set up until all paths are included in this. 
[0115] Drawing 29 makes the break recommendation point set up with the break recommendation point setting 
means 14 contrast with the road network used for calculation, it is shown, and R mark in drawing shows a break 
recommendation point. Drawing 30 is an example of a display of the break recommendation point in the display 
means 10, and the display of the search path to the destination where the current position of a car and 53 were 
calculated for 52, and 55 are the break recommendation points called for in the break recommendation point setting 
means in drawing. 

[0116] Since acquisition of a break is not made to reflect only in a duration, but a break recommendation point is 
calculated in the navigation equipment of the gestalt of this operation combining a search path and a transit 
property and it is made to display on a map, by the ability being able to recognize the location of a suitable break, it 
becomes possible to tell an operator more visually the timing which should take a break, and it becomes possible to 
contribute to the safety of transit. 

[0117] Moreover, in the gestalt of this operation, you may constitute so that the distance of gestalt 4 publication of 
operation may be calculated as a gestalt of the break property study means 13 and the transit property database 6 
and a break recommendation point may be calculated as criteria of a property. 

[01 18] Drawing 3 1 is a conceptual diagram about the calculation approach of the break recommendation point at 
the time of making distance into the criteria of a property. In drawing 3 1 , it is the same as that of drawing 28 (b) 
about a block distance, the section transit time, and a search path. About the path for which it was searched, the 
recommendation point of a break is determined out of a path using the break acquisition property (continuation 
mileage Lrun) recorded on the transit property database 6. That is, let the point which only the distance of Lrun 
separated from the origin be the 1st break recommendation point about the first break point. Next, let the point 
where only the distance of Lrun separated from this point fUrther with the 1st break recommendation point as the 
starting point be the 2nd break recommendation point. And it asks for the break recommendation point similarly, 
and a break recommendation point is repeatedly set up until all paths are included in this. 
[0119] When drawing 28 (b) explained, and computing a point, point count was performed, having computed 
distance by having used the continuation transit time Trun and a transit characteristic value, and taking into 
consideration size relation with the block distance of a search path, but when distance is made into the criteria of a 
property, point count is attained from an origin by dividing the section with the sequential continuation mileage 
Lrun. Thus, by making distance into the criteria of a property, in order to use not the continuation transit time but 
the continuation mileage Lrun, point count becomes easy, and count of a break recommendation point also 
generates the advantage whose computer load of break recommendation point calculation decreases. 
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[0120] Gestalt 8. drawing 32 of operation is drawing showing the configuration of the whole navigation equipment 
of the gestalt 8 of operation of this invention. In drawing, 15 is a circumference facility retrieval means to search 
the facility which can rest near the break recommendation point from the information on the various facilities 
recorded on the map database 3, and the positional information of the break recommendation point set up with the 
break recommendation point setting means 14, and to output facility information to the display means 10. Since 
others are the same as that of the gestalt 7 of operation, explanation is omitted. 

[0121] Drawing 33 is drawing showing the display of the facility near [ which was searched with the break 
recommendation point R55 and the circumference facility retrieval means 15 which are displayed with the display 
means 10 in the gestalt 8 of this operation ] the point R which can be rested. Drawing 34 is the conceptual diagram 
of retrieval of the facility near [ which was shown by drawing 33 ] the point R which can be near rested. In drawin g 
34 , R points are break recommendation points set up with the break recommendation point setting means 14, and 
** mark and o mark of the circumference of it are the positional information and the facility name of a 
circumference facility which are memorized by the map database. The circumference facility retrieval means 15 
judges whether it is below the predetermined value as which the distance of the break recommendation point R and 
a surrounding facility was determined beforehand, and it outputs the positional information and facility 
classification to the display means 10 noting that it is the facility near the break recommendation point which can 
be rested, if it is below a predetermined value. 

[0122] In the example shown in drawing 34 , since Restaurants A and D and tea drinking B exist below in a 
predetermined value (inside of a predetermined radius), as shown in drawing 33 , these locations and facility 
classification are displayed by the display means 10. As shown in drawing 33 , the display means 10 displays the 
location of the facility 56 which can be circumference rested while displaying the self-vehicle location 52, a search 
path 53, and the break recommendation point 54 on a map like the gestalt of old operation in response to the output 
of the circumference facility retrieval means 15. 

[0123] It becomes possible to tell an operator visually the break location which can actually take a break since the 
facility which exists near the break recommendation point and which can be rested is searched from a map database 
in the navigation equipment of the gestalt of this operation and it displays on a map, and a break can be acquired 
without getting lost also in unfamiliar land, and it becomes that contributing to the safety of transit is possible. 
[0124] Gestalt 9. drawing 35 of operation is drawing showing the configuration of the whole navigation equipment 
of the gestalt 9 of operation of this invention. In drawing, 7 is a user interface means to output the contents of 
selection of the operator about the selection of a facility information list and a break point setup which were shown 
in the display means 10 to the path planning means 8. 15 is a circumference facility retrieval means searches the 
facility which can rest near the break recommendation point from the information on the various facilities recorded 
on the map database 3, and the positional information of the break recommendation point set up with the break 
recommendation point setting means 14, and output a **** screen for a facility information list and a break point 
setup to the display means 10. Since others are the same as that of the gestalt 8 of operation, explanation is omitted. 

[0125] Actuation of the gestalt of this operation is explained. With the gestalt of this operation, when searching for 
an induction path, an induction path is searched for, taking a break recommendation point into consideration. Since 
it is the same as that of the gestalt 8 of operation except the retrieval approach of an induction path, other 
explanation is omitted. 

[0126] First, in the path planning means 8, while inputting the information in connection with a setup of the break 
point chosen with the user interface means 7, in case the point information about the facility which was searched 
with the circumference retrieval means 1 5 and which can be rested is inputted and retrieval between predetermined 
points is performed, it searches for an optimal path by using as the course ground said selected facility which can 
be rested. 

[0127] Drawing 36 is an example of a display of break recommendation point selection of the display means 10 in 
the gestalt 9 of operation. The circumference retrieval means 15 searches the facility near the break 
recommendation point which can be rested like actuation of the gestalt 8 of said operation, and creates the list of 
the facility which can rest for every break recommendation point. The display means 10 displays by creating 
****** which stimulates selection of whether to set the facility which can be rested as the course ground, the 
display of the facility from a list, presenting of the facility information on the facility chosen and chosen, activation 
of a setup, etc. according to the facility list created with the circumference retrieval means 15. The user interface 
means 7 is expressed as the display means 10, or inputs the contents of actuation of operators, such as a strike and 
the contents of a setting, and carries out the sequential output of the existence of a course ground setup, and the 
positional information of the set-up rest area at the path planning means 8. 

[0128] The path planning means 8 inputs positional information from the circumference facility retrieval means 15 
about all the facilities that were set up when the usual retrieval was carried out and the facility which can be rested 
was set as the course ground, if it judged whether a course ground setup was directed and the facility which can be 
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rested was not set as the course ground by the user interface means 7 and that can be rested. Furthermore, the path 
planning means 8 carries out the path planning between predetermined points so that the location of these 
circumference facilities may be included in a path. The optimal path for which it was searched is displayed with a 
map by the display means 10 like the gestalt of said operation, and performs induction to an operator. 
[0129] Drawing 37 is an example of the display in the gestalt 9 of this operation, and when one in the candidate of 
the break recommendation facility of the gestalt 8 of operation (o tea drinking B) is selected, it is shown that the 
retrieval result 53 which this selection facility includes is displayed. Moreover, although explanation of the gestalt 
of this operation explained only the case of an ordinary road using drawing, you may constitute from a driveway of 
a highway etc. so that priority may be given to the service area and parking area on a route and it may consider as 
the facility which can be rested. 

[0130] In the navigation equipment of the gestalt of this operation It calculates a break recommendation point 
combining a search path and a transit property rather than reflecting acquisition of a break only in business time 
amount. Since it is constituted so that it may be contained in the search path which searches the facility which 
furthermore exists near this break recommendation point, and which can be rested from a map database, and 
connects a predetermined point, and it may search for a path Since it is exactly guided to a break point, without 
being able to compute a near duration by the actual duration and getting lost also in unfamiliar land even if it can 
acquire a break and does not see a map when actually acquiring a break and carrying out real transit, It becomes 
possible to contribute to improvement in convenience and the safety of transit. 

[0131] Moreover, in the gestalten 5-9 of operation, although the average transit duration and the average recess 
which are not every road attribute are found as shown in drawin g 24 R> 4, it may be considered the transit property 
explained in the gestalten 1-4 of operation the same way, and average transit duration and an average recess may 
also be found for every road attribute. 
[0132] 

[Effect of the Invention] The business time amount taken for the navigation equipment concerning this invention to 
run the path which a car becomes from a road segment is computed from road information by segment and the 
transit information about the road segment classified for every road attribute. [ the case where it runs the road link it 
has never run since it searches for the induction path which guides a car based on this duration, or when there are 
few counts of transit ] It asks using the information acquired by real transit by the road of the same attribute in the 
duration of the road link, and the duration in consideration of each operator's taste can be found. 
[0133] Since it is classified for every operator who operates a car, even when a different operator uses the same car, 
the duration prediction reflecting each operator's property of transit information is attained. 
[0134] Since transit information is the velocity distribution of a car, it can be classified into two or more rate 
attributes to one road link, and can search for each operator's transit property using various technique. 
[0135] Since transit information is a velocity distribution over distance, the travel speed of the car in the case of 
computing a duration serves as weighting equal from a low speed to a high speed, and it can find an exact duration. 
[0136] Since it has a car situation measurement means measure the movement condition of a car, and a transit 
property study means correct the transit information on a car based on the movement condition measured in the car 
situation measurement means, when a car runs, transit information can correct, it becomes computable [ the 
duration reflecting each operator's transit taste ], and it becomes that it is possible in improving the precision of 
duration prediction. 

[0137] Since it searches for the induction path which guides a car from a road segment and break acquisition 
information, it can contribute also to the safety of transit by improving the precision of a duration and taking a 
proper break into consideration. 

[0138] Since break acquisition information is searched for according to transit of a car, it can find the exact 
duration according to an operator's taste, and can raise the precision of a duration more. 

[0139] Since the vacation acquisition point which searched the break acquisition point and was searched in the path 
planning means in the display means in the path planning means from a road segment and break acquisition 
information is displayed, an operator can recognize a break acquisition point, and it becomes possible to tell an 
operator more visually the timing which should take a break, and becomes that contributing to the safety of transit 
is possible. 

[0140] Since the vacation possible facility which searched the facility near the break acquisition point which can be 
rested, and was searched in the path-planning means in the display means in the path-planning means from road 
information by segment and break acquisition information displays, an operator can recognize the location which 
can actually acquire a break, and he understands a break acquisition location, without wavering also in unfamiliar 
land, and it becomes that contributing to the safety of transit is possible. 

[0141] Since the facility near the break acquisition point which can be rested is searched from a road segment and 
break acquisition information, and it searches for an induction path in a path planning means so that said facility 
which can be rested may be included in the induction path which guides a car from a road segment Since it is 
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exactly guided to a break point, without knowing an exact duration including an actual break and getting lost also 
in unfamiliar land even if it can acquire a break and does not see a map, it becomes possible to contribute to 
improvement in convenience and the safety of transit. 

[0142] Since it has a car situation measurement means to measure the movement condition of a car, and a break 
acquisition property study means to correct the break acquisition information memorized by the break acquisition 
property database based on the movement condition measured in the car situation measurement means When a car 
runs, a break acquisition property can be corrected, it becomes computable [ the duration reflecting each operator's 
transit taste ], and it becomes possible to improve the precision of duration prediction. 

[0143] A car situation measurement means can measure the movement condition of the car at the time of transit in 
the condition of not performing path planning and of not guiding, and the taste of the travel speed in the case of 
running in the state of no guiding, since a study means corrects information based on the movement condition 
measured in the state of no guiding can also be made to reflect. 

[Translation done.] 
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